Background: Statins are drugs used for locking the synthesis of cholesterol as it inhibits 3-hydroxy-3-methylglutaryl coenzyme A reductase. Besides action on cholesterol, statins also possess multiple pleiotropic actions such as anti-inflammatory, immunomodulatory, antioxidant, antithrombotic, angiogenesis promotion and increase in bone formation; other new pleiotropic effects of statins are continuously being described, but their clinical relevance has not been established. Objective: This systematic review and meta-analysis was planned to assess the effect of systemic or local statin therapy on clinical as well as radiographic periodontal parameters in patients with chronic periodontitis. Methodology: A search was performed in the electronic databases of MEDLINE/PubMed, EBSCO and Cochrane databases for randomised controlled trial on humans, and hand search was also carried out. The included articles were screened for their risk of bias and data extracted in predefined format. The meta-analysis was performed using comprehensive meta-analysis. Software: Random effects model was used for pooled analysis. Results: Six studies were included in systematic review having moderate to low risk of bias. Four studies were included in meta-analysis. Results of meta-analysis for clinical parameters such as clinical attachment level (1.95 mm), probing depth (2.28 mm) and marginal sulcular bleeding index (1.10) as well as for radiographic parameters such as intrabony defect (1.90 mm) were statistically significant for locally applied statins. Conclusion: As statins are effective and safe in short-term use and locally delivered and user-friendly, they can be more widely used in periodontal treatment.
the triradial point are both excluded from the count. Whorls that possess two triradii and atleast, one point of core allow two different counts to be made, one from each triradius. Because the ridge counts are used to express the pattern size, only the largest count is scored in a pattern with more than one possible count. Both simple and tented arches have zero counts. [13, 14] Total finger ridge count (TFRC) represents the sum of the ridge counts of all ten fingers where only the larger count is used on those digits with more than one ridge count. ab ridge counting is carried-out along a straight line connecting both (a and b) triradial points [ Figure 4 ]. atd angle is formed by lines drawn from the digital triradius (a) to the axial triradius (t) and from this triradius to the digital triradius (d) [ Figure 5 ]. Sometimes accessory 'a' or, 'd' triradii are present on the palm. [4, 13, 14] Methods of printing: Three methods of printing have been used for taking prints:
• Inkless methods (Walker 1957) • The Holister system for the young and new born infants • The Indian ink method (Cumins and Midlow, 1961).
Inkless methods (Walker 1957)
MacArthur and Ford (1937) described a procedure for making prints in the latent form from face cream which was spread on a kymograph paper. The latter was fixed in shellac after developing an impression with lamp black fine powder. This saved the subject from the inconvenience of the staining or, the discoloration of the hands. [15] The X-ray (Roentgen's method) has scored its useful value over other unsuccessful techniques for finger prints in the advanced states of decomposed bodies. X-ray records are used for the indirect correlation of the position of the triradii and the hand skeleton by fastening lead pallets with adhesives at the point of the triradii. [15] Castellanos (1939) mentioned Beclare's procedure which consisted of smearing the skin with lanolin and bismuth carbonate and taking shadow graphs by the usual X-ray method. [15] The Holister system for the young and new born infants In infants, prints have been developed on photographic paper from a moistened blotter which is pressed against the fingers and passed through a developing mixture which is prepared from a stock solution which consists of sodium sulphide, NaoH, starch and distilled water. This is made permanent by fixation in hypo solutions. [15] Ink methods One of the best known and most widely used methods utilizes printer's ink and a good quality paper along with a roller, a glass and/or, metal inking slab and a sponge rubber pad. A small amount of ink is spread over the slab with the roller into a thin, even film. The area to be printed is pressed against the slab and then, pressed against the paper placed over the rubber pad. [1, 15] Dermatoglyphic studies in various systemic disorders Neiswanger et al . conducted a case control study in Chinese individuals with non-syndromic cleft lip with or, without cleft palate (CL/P) and the control groups. Increased radial and ulnar loops were observed in cleft lip and palate patients. [16] Sugerman et al. observed wider atd angles. [17] Mathew et al. found an increased frequency of ulnar and radial loops than the arches and whorls in cleft lip with or, without cleft palate patients compared to controls. [16] Imene Namouchi conducted a study on Tunisian population to analyze eventual differences between men and women and between individuals according to their geographical distribution. The Chi-square test revealed highly significant differences between the sexes for the frequencies of arches in case of fifth finger and for the frequencies of loops in case of fourth left finger and the first left finger. The difference of distribution of the whorl pattern between men and women was statistically significant for the fourth left finger while no significant difference was found between sexes in regards of finger ridge counts. [3] Luna and Pons et al. conducted a study and described an Eastern Andalusia population by more of the whorls and radial loops in males while arches and ulnar loops in females. [3] Igbigbi and Msamati et al. investigated the South African populations with regards to the digital patterns. In Zimbabwean subjects, ulnar loops were the most predominant pattern type in both sexes followed by whorls in males and arches in females; however the sex differences between the digital pattern types were not found to be statistically significant. [3] Sontakke et al. found significant reduction of loops in Klinefelter's syndrome patients (31.7%) as compared to that of controls. A significant increase of whorls in Klinefelter's syndrome patients (66.7%) as compared to that of controls (35.0%) was also observed. A similar finding was reported by a study on Japanese patients with Klinefelter's syndrome. [18] Bhargava et al. conducted a study on dental caries group and found highly significant differences in the distribution of loops between the subjects (dental caries group) as against the control group and also observed significant differences between the subjects and control groups for the microbial growth. [4, 19] Ramesh et al. observed TFRC and atd angles with a significant increase in sickle cell anemia patients concluding sickle cell anemia to have dermatoglyphic correlation and that the same could be considered as marker for male as well as female patients as the diagnostic tool in linking sickle cell anemia to dermatoglyphics.
[20] Padmini Pramila et al. observed an increased incidence of atd angle in male diabetics than the controls although no significant difference was observed for the same in female patients as against the controls.
[7] On the contrary, Verbov et al. in a study found an increased arch pattern in female diabetic patients only. Sant (1983) reported a significant increase in the frequency of whorls and decrease in ulnar loops in diabetics of both sexes and found a significant increase in arch pattern in female diabetes only. Inamdar Vaishali et al. (1995) , in his study with 158 Insulin Dependent Diabetes Mellitus (IDDM) children with limited joint mobility, found a higher frequency in the number of arches in the patients than in the controls. [7] Ravidranath et al. (1995) observed, in a study on 150 non-NIDDM patients, an increase in the ulnar and radial loops and a decrease in whorls in diabetics of both the sexes. [7] Padmini Pramila et al. also observed an increased incidence of variations in ulnar loops, simple arches, composite whorls and double pocket whorls in diabetic patients than in the controls. [7] Igbigbi and Msamati et al., in their study in 2002 on sub-Saharan Africans, also showed the values of TFRC found among the Zimbabweans to be higher in the men than in women. These results were also comparable to those obtained in the Zulus of South Africa. [3] Igbigbi and Msamati et al., in their study in 1999 on Southern Nigerians, stated the Southern Nigerians to have a significantly higher TFRC than those previously reported for the Zulu. In Malawian subjects, women had significantly higher TFRC than men. [3] Arunpongpaisal and Nanakorn, in their study, showed that only male schizophrenics had a significantly less proportion of whorl pattern than the controls, the findings which were consistent with the Paez's study. [21] Schauman and Mayersdorf et al. found an increase in radial loops in white adults with idiopathic epilepsy. [22] Andani Rashida and et al., in their study, showed 'atd' angle to be wide in Thalassemia patients in comparison to the controls. [23] Singhal Manju D and Gandotra A showed a significant difference of atd angle in the right hand in leprosy patients as compared to the control group. The findings of the study, however, revealed significant differences of the atd angle in the left hand in leprosy patients as against the control group. [24] Bukelo et al. reported an increase of arches and a decrease of ulnar loops in the fingertips of a group of patients with an acute blast cell leukemia. [25] Ramesh et al. observed a significant increase in TFRC and atd angle sickle cell anemia patients as against the controls.
[ 21] Reddy et al. also reported an increase in TFRC (P < 0.001) in carcinoma cervix patients as compared to controls. [21] Inamdar Vaishali et al. conducted a study on ninety histopathologically established females of cancer cervix and ninety normal healthy females (control group). In both patients and controls, the age-range was between 25 and 65 years. The results of the study showed a significant increase in the frequency of whorls and TFRC in both hands and an increase in the frequency of arches in left hand with a significant decrease in atd angle and ridge count and frequency of ulnar loops in both hands of females having carcinoma of cervix as compared to the controls. There was no significant difference although that could be observed in relation to other parameters like a-b, b-c, c-d ridge counts and radial loop frequency between the patients and controls. [21] Andani Rashida and et al., in their study, showed 'atd' angle to be wide in Thalassemia patients in comparison to the controls.
[23] Bukelo Mario Joseph et al. conducted a study on patients with acute lymphoblastic leukemia and controls. The results of the study showed the mean ab ridge count and the mean atd angle to be higher in cases than the controls. [25] conclusIon The study of dermatoglyphics dates back to 1792-1750 B.C. although the exact use of the same as far as their role in diagnosis of various disorders is concerned has still to be searched. The word dermatoglyphics is derived from the Greek word 'Derma' meaning skin and 'glyphics' meaning carvings. Dermatoglyphics, once matured, remain unchanged throughout the life of an individual. Because of these unique features, these dermal ridges play a very crucial and important role in the personal identification of an individual for forensic purposes. The role of dermatoglyphics is established in forensic purposes, however, their role as a diagnostic tool still remains debatable with want of further research, although, a number of studies have given initial convincing results. Dermatoglyphics, therefore, still has to establish itself as a potent, simple and inexpensive tool in the diagnosis of various genetic and chromosomal disorders and if so, it will be one of its kind of investigative tool that will help prevent dreaded diseases early in their course or, before actual onset with the adoption of appropriate measures to check-in the disease before it actually set-in or, leads to dreaded sequel.
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Abstract
IntroductIon
Statins are drugs used for locking the synthesis of cholesterol as it inhibits 3-hydroxy-3-methylglutaryl coenzyme A reductase. Besides action on cholesterol, statins also possess multiple pleiotropic actions such as anti-inflammatory, antioxidant, antithrombotic, angiogenesis promotion, immunomodulatory and increase in bone formation. Other than these, many other new pleiotropic effects of statins are continuously being described and evaluated for various indications, but their clinical relevance has not been established. [1] Simvastatin has been reported to promote bone deposition by action on specific bone morphogenetic protein (BMP) which can induce osteoblast differentiation and inhibit osteoclastic activity. [2] Simvastatin increases the release of osteocalcin, type I collagen and bone sialoprotein as well as enhances mineralisation and decreases the production of interleukin-6 and 8 with effect on alkaline phosphatase activity. [3] They also stimulate vascular endothelial growth factor release in dose-dependent manner and may promote osteoblast differentiation. [4] This gave rise to the encouraging hypothesis that use of statins can improve periodontal inflammation and diminish bone loss and thus result in improved tooth preservation. [5] Periodontitis is a global health problem affecting almost 50% of the population aged more than 30 years. It is estimated that 5%-15% of the world population suffer from severe periodontitis. The interaction of periodontal pathogenic bacteria and the host immune response plays the most important role in origin and progression of periodontitis.
Therapies targeting host immunoresponse to periodontal pathogens give promising results.
An increasing number of observational studies reported benefits of statins on tooth preservation or periodontal health benefits. [6, 7] Systemic administration of statin is observed to be associated with fewer signs of periodontal inflammation, beneficial effects on alveolar bone, decreased tooth mobility and reduced risk of tooth loss in patients with periodontal disease when compared with scaling and root planing alone. [8] [9] [10] Evidence from various studies indicates many statin-induced side effects such as rhabdomyolysis, hepatotoxicity, myopathies, diabetes, peripheral neuropathy and others. Although in all evidence the benefits are potential and risk of side effects are less, [11] short-term use and local application of statins still lower the risks of side effects.
Statins when applied locally seem to modulate bone formation and have an anti-inflammatory effect by decreasing the production of interleukin-6. [3, 4] Local drug delivery appears promising as can reduce or omit the side effects of systemic administration of the drug, so the concept of treating localised problem with localised drug is becoming more and more popular. With the objective to improve the periodontal health and achieve periodontal regeneration, various locally delivered drugs have been studied. Local delivery of agents using controlled release systems should be considered as an adjunct to mechanical debridement that is scaling and root planing for the treatment of localised forms of periodontal destruction. [12] Local application of simvastatin has proven to be efficient to stimulate bone formation in vitro for human periodontal ligament cells. [13] Currently, studies using locally delivered statins with different delivery system in periodontal defects have reported positive results. [14, 15] Many evidence concerning the role of topical simvastatin on bone regeneration comes from animal studies (mainly rats) focusing on extraoral bone defects. [16] To the best of our knowledge, there is no systematic review and meta-analysis published to assess clinical benefit of statins, administered, either systemically or locally on periodontal parameters. This systematic review and meta-analysis was planned to assess the effect of systemic or local statin therapy on clinical as well as radiographic periodontal parameters in patients with chronic periodontitis.
Methodology
Searching
This systematic review and meta-analysis of randomised control trials (RCTs) was carried out to investigate the role of statins in the management of periodontitis. Electronic databases of MEDLINE/PubMed, EBSCO and Cochrane databases were searched for relevant studies. Medical subject headings (MeSH or MH) as search terms when available or keywords such as statin OR simvastatin OR rosavastatin OR atorvastatin AND periodontitis were used, and studies till month of searching, that is, April 2016 were included. We limited the electronic searches to 'human', 'English language' and controlled clinical trials, RCT and clinical trials. The reference lists of identified studies were hand searched for additional studies. Last 1-year issues of Journal of Periodontology, Journal of Clinical Periodontology and articles ahead of print were also searched.
Study eligibility criteria
All RCTs where statin is given in diagnosed cases of periodontitis were included in the study. All non-RCTs, observational studies and studies that did not report the clinical periodontal outcomes were excluded from the study.
Data extraction
All titles and abstracts of retrieved articles were screened by three reviewers independently as per the inclusion and exclusion criteria. The full text was obtained and examined in the absence of sufficient information in title or abstract. A joint decision was achieved after discussion in case of disagreement. The full text of all the included studies was obtained. Relevant data were extracted in predefined format from the included studies. The demographic data, intervention, comparator, follow-up, sample size and outcome monitored were recorded.
Assessment of quality of trial
The risk of bias is assessed based on criteria such as randomisation, allocation concealment, blinding of the examiner, completeness of follow-up, similarity of groups at start of the study using Cochrane collaborations' tool for assessment of bias. When all criteria were met, the risk of bias was estimated as low, more than one criterion was partially fulfilled, moderate risk of bias was assigned and when two or more criteria were not met, a high risk was assigned.
Primary outcome variable
The primary outcome variables were the changes in clinical attachment level (CAL) and changes in the depth of intrabony defect (IBD) measured at baseline and 6-month follow-up.
Secondary outcome variable
Other clinical variable considered were changes in probing depth (PD) and gingival index as measured by marginal sulcular bleeding index (mSBI) at the baseline and 6-month follow-up.
Statistical analysis
The data of study characteristics, drugs and doses used, sample size and outcome were collected. The outcome was difference in means in all studies presented as mean and standard deviation. Studies with follow-up of 6 months were included in the meta-analysis. For data analysis, Comprehensive Meta-analysis software was used. I 2 was obtained by applying test for heterogeneity. Random effects model was used and pooled analysis was presented as difference in means and confidence interval (CI).
results
Studies retrieved
After the extensive and systematic search of the literature, six relevant studies were retrieved, [10, 14, 15, [17] [18] [19] of which four relevant articles were from electronic database [10, 14, 15, 19] and two relevant articles were from hand search [ Figure 1 ]. [17, 18] 
Risk of bias in included trials
Randomisation and blinding were reported adequately in all studies. Allocation concealment was not reported in three studies [14, 15, 19] while two [17, 18] had unclear information for the same. None of the trial has an issue related to loss of follow-up. The participants who were lost to follow-up were not included in the analysis. In all studies, baseline characteristics were similar. Three studies showed moderate risk of bias and other three showed low risk of bias [ Table 1 ].
Study characteristics [Table 2]
The number of patients in studies ranged from 38 to 90. The age of the patients included ranged from 25 to 80 years. In most of the studies, an initial periodontal therapy included full-mouth scaling and oral hygiene instructions. Of six studies, four were conducted in India, [14, 15, 17, 18] one in the USA [19] and [19] Yes Double No Yes Yes Pradeep et al. [15] Yes Yes No Yes Yes Pradeep et al. [18] Yes Double 5 loss to follow-up* Yes Unclear Pradeep et al. [17] Yes Yes 9 loss to follow-up* Yes Unclear *Not analysed in final results [10] Mexico/2010 38 40-60 3 months PD, GR, bleeding on probing (%) CAL, dental mobility, percentage of tooth loss, plaque index, CAB-CEJ distance 20 mg ATV Subramanian et al. [19] U.S./2013 83 30-80 4-12 weeks Periodontal inflammation and bone loss as assessed by TBR 80 mg ATV compared with 10 mg ATV Pradeep et al. [15] India/2013 67/60 completed 7 dropouts 30-50 3, 6, 9 months Percentage of bone fill, PD, CAL, mSBI, and plaque index 1.2% ATV gel compared with placebo Pradeep et al. [18] India/2015 70/65 completed 25-55 6 months IBD Fill, mSBI, PD, CAL 1.2% RSV compared with placebo Pradeep et al. [17] India 2016 
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